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3D Printing, Additive Manufacturing, Protot

' ALM allows
manufacturing of
very complex
shapes

Source: iLAS / TUHH  nhttp://www.lzn-hamburg.de/technologien/weitere-qualifikationen/konstruktion/bionische-gestaltung.html

This Family of Technologies is gaining momentum world-wide.
There is a significant opportunity to change the Development

™ Process to an optimum.
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A main driver for 3D printing

* Conceptual Topology Optimisation is an enabler for a new way
of designing efficient Airframe structures.

Source: http://www.altairhyperworks.de/Product,60,Inspire.aspx
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A main driver for 3D printing

.....

A /ay
Topology Optimization Design Topology Optimization Stiffness Topology Opti
Space and Load Material Layout Geometry Extraction

Potential Drivers are Weight Saving (step change for topology),
Cost Saving and increased Flexibility.
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Size and Shape Optimization
Buckling and Stress

Size and Shape Optimization

ICAD Geometry Extraction

Solid Geometry Extraction
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Challenges for Processes, Tools and Wa

Today people think in a subtractive way.
Processes and Tools are built in the same waly.
A step change is needed to think and work in an ,additive way"!
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Scheme of Development Process Evolution

Geometry
definition

Virtual
verification

Physical
verification
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Future way of working / Design Vision

Integrated Design
and Analysis

Stress and Design perimeters will converge.
a new Skill will be needed and is under definition.
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Example: Cargo Door Actuator Beam

Actuator Beam today is a
typical milling part

Topology Result taking into
account all applied Loads



Actuator beam in different Manufacturing

Actuator Beam as
Additive Layer
Manufacturing part

Actuator Beam
as milling part

Source: Michael Mues; DESIGN INTERPRETATION OF TOPOLOGY
OPTIMIZATION RESULTS AND DEVELOPMENT OF A METHOD FOR 3D
i sis, FH Aachen

There is significant Weight Saving potential into new

Design Concepts!
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Potential Roadmap: Mid-Term

Structural and System Installation Parts
Today
_ CAO (Computer Aided
e Optimized) Primary

Structural Components
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Potential Roadmap to Future Aircraft

Integrated Multi Functional Component (Structure and
System) through Multi-Material Additive Manufacturing
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